Introduction
The participants of the project "Ecosystem Based FMSY Values in Fisheries Management", in short, the "MSY project", meet for the first time. The meeting took place at the facilities of the Nordic Council of Ministers, Copenhagen, Denmark, 20-21 June 2017 . An Agenda for the meeting was send out beforehand, and is given in Appendix 1. The list of participants are given in Appendix 2. The present report is a Minutes report of the meeting.
Ray Hilborn, Petur Steingrund and Gunnar Stefansson could not come and the project leader Henrik Sparholt (HS) had a meeting with Petur Steingrund before the meeting, and will have meetings with Ray Hilborn and Gunnar Stefansson afterwards.
Geir Oddsson from the Nordic Council of Ministers participated for most of the meeting.
Adoption of agenda.
The agenda (Appendix 1) was adopted.
Funding agencies
HS presented the funding structure. The funding comes from European Maritime and Fisheries Fund & the Danish Ministry of Environment and Food (1.372 mio DKK), the Norwegian Fisheries Research Fund via IMR Norway (0.5 mio DKK) and from the Nordic Council of Ministers (0.5 mio DKK). The total budget for the project is therefore 3.057 mio DKK. The structure is a bit complicated and the diagram in Figure 1 The ECOSYSTEM Fmsy project in total 3.057 mio DKK, split by funding agency and by recipients.
Refreshing the project, plus new developments
Compared to the original project description, which was developed in 2016, an extra Work package 11 has been added, and extra money applied for and granted. This extra WP11 is about correcting the historical catch data for the stocks considered in the project. A co-operation with the two fishers' organizations, DPPO and EUFISHMEAL, has been established. These organizations have expertise about the possible corrections that may be needed for the ICES catch data. Because the project is based heavily on catch data, it is important to get as correct and unbiased catch data as possible.
HS presented the project, and the presentation is given in Appendix 3.
This project aims to incorporate density-dependent mortality, maturity, growth, in addition to recruitment, in the calculation of MSY-based reference points. It was pointed out that the density-dependent mortality can be compensatory (e.g., cannibalism) or depensatory (e.g., predation) even for the same species (e.g., cod).
The project is called "Ecosystem" MSY, but it is really "Single-species Plus" MSY. This "Plus" incorporate ecosystem considerations in the way of density dependence, which is how ecosystems works, because density dependence is due to changes in food availability, predation, diseases, and other ecosystem elements.
Where it occurs, density-dependent growth can compensate for the decline in stock size with fishing (e.g., North Sea cod, Baltic Sea sprat).
Is Fmsy an intrinsic property of a stock, or can it only be defined in the context of an exploitation pattern? Fmsy has been treated as a leading parameter of production models and age-structured models (e.g. Martell, CJFAS). However, these calculations are generally conducted assuming that the exploitation pattern is fixed in time; if not, Fmsy would change. The current procedure for calculating Fmsy in ICES is based on a stochastic control rule with a hockey-stick shape.
PROST is an MSE tool that contains an age-structured operating model with parameters taken from stockassessment values.
Time line
Due to delay in the start-up of the project because of late granting of funds and administrative complications mainly due to the complex funding structure, the original time line had to be revised slightly. Outcome of the project (conference, papers, presentations, popular version, …)
The conference in October 2018 will be in Copenhagen. It will start at mid-day one day, and end at mid-day the next day. There will be a conference dinner in the evening paid by the project. Dates are tentatively 11 and 12 October 2018.
We should invite scientists, managers and stakeholders (industry, NGOs). The primary focus will be on scientists as the project is manly a science project.
There is a gender issue in the project and it will be useful to invite especially female presenters to the conference and to future project meetings. Joanne Morgan, Eva Plaganyi, Clara Ulrich, Anna Rindorf, and Kristin Holsman were suggested.
Prior to the conference it is relevant to involve ICES experts through for instance "the Workshop to review the ICES advisory framework for short lived species, including detailed exploration of the use of escapement strategies and forecast methods" (WKMSYREF). The WK chairs Jose de Oliveira and Knut Korsbrekke will be contacted, and asked for the possibility to include a ToR for the next WKMSYREF meeting about the issue of our project. HS should offer to give a project presentation at that WKMSYREF meeting. HS will talk to Jose de Oliveira in ICES in Copenhagen during a training course 28 Aug-3 Sept 2017. Daniel Howell will talk to Knut Korsbrekke in Norway. There should be openness about the project.
If observers are approved by the chair of the present project, it should be fine to have such observers participating. We, however, don't want to have political discussions in our work -the focus is science. Because we will have results to present at our next meeting it should be okay to let approved observers participate at the next meeting, e.g., Martin Pastors, Steve Mackinson, and Gjert Dingsør.
It was approved to have the project and ideas presented at the project homepage (still to be developed).
Work packages
We discussed shortly again the content of each package in the light of the new knowledge from Froese et al and Hilborn, as well as of the extra linked project.
HS will update the stock list and distribute to all as soon as possible. The basis should be the ICES 2016 Advice Report. Two USA stocks should be added, striped bass and summer flounder at the east coast of USA. Only data rich stocks with estimates of absolute F should be included. It was suggested that also menhaden could be added and this will be looked into.
WP 1
Jan Horbowy circulated notes beforehand about how to equate Fmsy from age-structured and surplusproduction models. HS had tried this on North Sea cod and found problems. Generally, Catch/avTSB was only about 60% of AvFweighted by biomass of age-groups. However, it was suggested that this could be due to the averaging of TSB (which is average of TSB at year start and TSB at year end). The TSB at year end was taken by HS as TBS at year start the following year, but this include the new recruits and these should be left out. This will of course decrease the avTSB in the calculations and thus increase the catch/avTSB. After the meeting this was done and the result is that catch/avTSB is still lower, 76%, of avFweighted. More tests seem to be needed. Maybe it is special for North Sea cod that the two values don't compare, because this cod assessment are maybe estimating misreporting in catches and how this is reflected in the summary table is maybe deviating from the normal standard.
The Spawning Potential Ratio (SPR) is a "common currency" measure of fishing pressure that is independent of exploitation pattern and mainly reflects the impact the fishing has on the stock. It can be calculated as: 1-Ratio of (SSB/R at Fcurrent) to (SSB/R at F=0). The concept was developed by Philip Goodyear (1977 and 1993) and further explored by Cordue (2012) . :
There are challenges associated with its calculation. The calculation of SPR is based on age-specific natural mortality and maturity; these input assumptions affect the ratio. Density dependence in growth, maturity and mortality cannot be easily taken account of neither. However, these factors might not matter very much. Sensitivity analysis made below showed that. From the last slide in Figure 3 showed that maybe the common currency F is not a big problem as a given F (age 2-4) for North Sea cod had a very similar effect on the stock as measured in SPR as the same value of F (age 5-10) for Iceland cod, and shifting the exploitation on North Sea cod one age "down" so to say, meaning that F on age 1 becomes F at age 2, F at age 2 becomes F at age 3 etc., did not neither change the SPR very much.
WP2
Regime shifts, it may be necessary to separate time series of data into appropriate periods in such cases.
Maybe mega trends of increases in pelagic stocks in the Northeast Atlantic could be used to indicate regime shifts -in a rough way.
WP3
Compile ecosystem and multispecies Fmsy from "published" work (also WG reports, Working Documents, if sound etc…), add short description of the model/assumptions used. It should refer to current situation, however, one may omit "problematic data" years.
To study literature, 5-10 years back, consider Review 2008 and 2012 by the ICES Multispecies WG.
May be separate it by eco-regions and assign responsible persons by eco-regions.
WP4
assessment, in addition some sensitivity analysis of possible discard effects on assessment results could be made.
Froese et al (2016) have done the calculations already, but we should redo them. For instance his chosen time series length seems short. HS showed the plot of Fmsy estimated by multiplying Fmsy/F from Froese et al with F from ICES assessment for North Sea cod for 2000-2014 (Figure 4 ). Ideally, it should be constant, but there is a time trend which must be due mainly to difference in time trend between Froese et al and ICES assessment. Probably the last couple of years should not be included due to the convergence problems in ICES assessment. It is the general experience that Fcurrent/Fmsy is much better estimated than Fcurrent and Fmsy individually, in SPM, e.g. Berg (2016) . This means that we do not need to translate F from the SPM "world" to a common currency, because we just multiply Fmsy/Fcurrent from SPM with Fcurrent from ICES assessments and we have Fmsy in the ICES currency.
There are very long time series now (up to 300 years) for Faroe Island cod, saithe and haddock and it might be useful to try SPM on these time series. At least the time series back to 1906 are of a high quality according to Petur.
It was discussed what biomass is estimated in SPM. This is in principle the biomass that it is tuned to, times some catchability parameter estimated. It should be exploitable biomass, at least if exploitable biomass is zero then the catch should also be zero.
Software-wise SPiCT from Casper Berg, DTU AQUA seems to be worthwhile looking into as a better option than ASPIC. HS, Søren and Claus will contact Casper.
WP5
Scientific knowledge on density dependent (DD) effects on growth, maturity, and cannibalism should be reviewed -partly basing on published reviews.
We should do meta-analysis on weight-at-age in the stock (WEST), and maturity against stock biomass.
We could repeat K. Brander analysis of DD growth for cod stocks in the North Atlantic now we have many more data years and better contrast in fishing mortality.
Cannibalism in cod stocks are well known. Hake probably also are cannibals. Blue whiting stomach have shown to have a few % juvenile blue whiting in the stomach, and this might be enough to have an effect on mortality. The same with mackerel, where the 1981 stomach sampling project have some data, but recent spawning along the Norwegian coast and in the inner Danish waters might mean that there now a days are more overlap between adults and juvenile mackerel.
Ray has a former student who might be interested in working on this.
WP6
Potential metrics to use is maximum age, age at 50% maturity, Loo, steepness in the stock recruitment relationship and probably more. The plan is to invite Henrik Gislason, John Pope and Joanne Morgan to our next meeting and discuss among other thing this issue with them.
WP7
Consider the use of other F metrics in the GLM, e.g. Cordue (2012) "F".
To use one set of life parameters (as determinants of MSY parameters for all considered stocks) in the GLM model of Fmsy.
WP8
Management Strategy Evaluation meetings might be a better place to do ICES evaluations of the Fmsy than ICES benchmark WGs.
Theme session at ICES: necessary to fill in the appropriate form, justification etc. HS will make suggestions on theme sessions and send around.
WP9
PA reference points (e.g. Fpa ) in ICES are mainly estimated without DD effects (usually only S-R is considered ), to be consistent with our Fmsy estimates which will include DD effects, it may be necessary to re-estimate PA points taking into account DD effects ( e.g. in growth, M, maturity).
Final conference -mainly to report results, but also to get input from others.
We also have an obligation to present our results in popular ways for stakeholders. A one page illustration of the issue was recommended and an example was presented of that -an infogram we think it is called.
We expect that Steve Mackinson will be interested in participating in the MSY project and he is suggested to be participating in WP3 due to his expertise in ecosystem models for the North Sea.
Petur has agreed to chair WP2. The Faroe Island cod and haddock stocks seems to be especially exposed to regime shifts and this is probably the ecosystem where we have best data on this.
Future meetings (dates, openness to observers, etc.)
It was agreed that our work should be as open as possible to the public. Observers and participants should be allowed and the ICES guidelines should be good and useful guidelines for the current project as well. 
